Degenerative diseases, oxidative stress and cytochrome c oxidase function.
Aging and degenerative diseases are associated with increased levels of reactive oxygen species (ROS). ROS are mostly produced in mitochondria, and their levels increase with higher mitochondrial membrane potential. Cellular respiratory control is based on inhibition of respiration by high membrane potentials. However, we have described a second mechanism of respiratory control based on allosteric inhibition of cytochrome c oxidase (CcO), the terminal enzyme of the respiratory chain, at high ATP:ADP ratios. The mechanism is independent of membrane potential. We have proposed that feedback inhibition of CcO by ATP keeps the membrane potential and ROS production at low levels. Various forms of stress switch off allosteric ATP-inhibition via reversible dephosphorylation of CcO, resulting in increased membrane potential and cellular ROS levels. This mechanism is proposed to represent a missing molecular link between stress and degenerative diseases.